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Introduction: The management of ureteric stones has standardized with the introduction of ureteroscopy
(URS), shock wave lithotripsy(SWL) and HO:YAG laser. But still one may need to use laparoscopic ure-
terolithotomy for failed URS/SWL cases or as a primary procedure for large impacted stones. At centers
which do not have access to expensive equipment needed in URS and SWL, laparoscopic ureter-
olithotomy may be used as a primary procedure. The aim of this article is to share our 10 year long
experience and the lessons learnt from performing retroperitoneal laparoscopic ureterolithotomy (RLU)
which we believe is the better route than transperitoneal one.
Methods: From January 2000 to January 2010, 820 cases of ureteric stones were managed at our centre.
RLU was performed for 126 cases. Most common indication for RLU was as a primary procedure for large
impacted upper or mid ureteric stones 86(68.25%) followed by failed URS in 28(22.23%) and failed SWL in
12(9.52%) cases.
Results: With a mean operative time of 88(45e120) min RLU was successful in 123(97.6%) cases. There
was no major intra or postoperative complication. Most common complication of the procedure was the
inadvertent peritoneotomy 15(11.9%). Mean hospital stay was 2.8(2e13) days and there were 3(2.38%)
cases of prolonged urinary drainage which were managed conservatively.
Conclusion: RLU is a very effective minimally invasive modality of treating ureteral calculi. Unlike URS this
procedure can give 100% stone clearance in one session. Its role in advanced urological centers is
primarily as a salvage procedure for failed URS/SWL but in developing nations which usually do not have
access to URS and SWL RLU can be used as a primary procedure for managing upper and mid ureteric
stones with excellent results and with minimal resources.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Urolithiasis is a common and recurrent disease which is
immense in magnitude and require substantial expenses for its
management.1,2 The management of ureteric stones has stan-
dardized with the introduction of ureteroscopy (URS) and shock
wave lithotripsy (SWL).3 Use of open surgery is virtually obsolete
in best urological centers4,5 but one may have to use laparoscopic
ureterolithotomy (LU) in a small subset of patients as a salvage
procedure for failed URS &/or SWL or as a primary procedure for
large stones6e8 especially impacted one which pose a signiﬁcant
challenge, often requiring several procedures thus increasing
patient morbidity and costs signiﬁcantly. In developing countries
where costly SWL and URS are not generally available laparoscopic
ureterolithotomy assumes much important role as it is the419011913.
Qadri).
ciates Ltd. Published by Elsevier Ltminimally invasive procedure of choice for upper and mid ureteric
stones. The current study is aimed to share our experience and the
lessons learnt from retroperitoneal laparoscopic ureterolithotomy
procedures which we have been performing for more than 10years
now.2. Patients and methods
From January 2000 to January 2010, 820 cases of ureteric stones
were treated at our hospital (Table 1) which is a government
hospital where urology is not a separate speciality and thus general
surgeons are actively involved in the management of urinary stone
disease. Retroperitoneal laparoscopic ureterolithotomy (RLU)
which is provided free to patients was performed in 126 patients
(Table 2). RLU was performed as a primary procedure for stones
>15 mm size in upper or midureter and as a salvage procedure for
SWL &/or URS failure cases. All lower ureteric stones weremanaged
by URS.d. All rights reserved.
Table 1
Ureteric stones treatment (January2000 to January 2010).
Operative procedure Number of cases
URS 643(78.4%)
Retroperitoneal Laparoscopic Ureterolithotomy 123(15%)
Open Ureterolithotomy 23(2.8%)
SWL 16(1.95%)
Transperitoneal Laparoscopic Ureterolithotomy 15(1.83%)
Total 820
Fig. 1. Port sites.
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General anesthesia with endo tracheal intubation is used in all
patients. After catheterization the patients are placed in right or left
standard full ﬂank (lateral decubitus) position depending on the
side involved. Retroperitoneal space is developed by ﬁnger and
balloon dissection. Three primary ports (Fig. 1) viz 10 mm tele-
scopic port just below the tip of lower most rib and two working
ports 10 mm (right hand port) and 5 mm one at renal angle and
other at 1e2 cm above anterior superior iliac spine are used to gain
retroperitoneal access. Fourth 5 mm port for retraction if needed is
positioned usually between telescopic port and the port near
anterior superior iliac spine. Ureter is identiﬁed by its anatomical
position and its peristaltic activity. After identiﬁcation of the
ureteric stone longitudinal ureterotomy is made using cold endo-
knife and may be extended using endoscissors(Fig. 2). Stones are
retrieved (Fig. 3) from the ureter using angling, leverage,
compression and/or grasper in various combinations. We use both
end closed stent threaded on a short guide wire (Fig. 4) for ante-
grade stenting (Fig. 5) is our standard practice inwhich. Ureterotmy
is closed by interrupted intracorporial suturing in all patients using
4-0 Vicryl. Stones are removed from the retroperitoneum using
10 mm cup forceps. Drain is placed in all patients followed by port
closures.
3. Results
The retrospective study ofmedical record at our hospital reveled
that the procedure of RLU was attempted in 126 patients from
January 2000 to January 2010 and was successfully completed in
123(97.6%) cases.
Demographic proﬁle (Table 3).
Males outnumbered females by a factor of 1.86. Most common
stone location was upper ureter, 70(55.6%) patients, followed by
middle ureter 56(44.4%).
Intraoperative and postoperative results (Table 4).
4. Discussion
Laparoscopic ureterolithotomy has an important place in the
current surgical practice. At centers where costly equipment like
URS, SWL, C-arm and Ho:YAG laser is available its role is of a salvage
procedure for failed URS &/or SWL and in some cases as a primary
procedure for large ureteral calculi (>15 mm). In developing
nations where these expensive hi tech gadgets are not usuallyTable 2
Indications of RLU.
Indication of RLU No of cases
Primary procedure 86(68.25%)
Failed URS 28(22.23%)
Failed SWL 12(9.52%)
Total 126available but there is access to basic laparoscopic instruments,
laparoscopic ureterolithotomy occupies the central and dominant
place as it is the minimally invasive procedure of choice for
managing all types of upper and mid ureteric stones. Additionally
this is the only procedurewhich guarantees 100% stone clearance in
one session9e11 which can be important in situations like
obstructed solitary functioning kidney.7
We at our hospital have been performing laparoscopic retro-
peritoneal surgeries for more than decade now. Laparoscopic ure-
terolithotomy has been our basic retroperitoneal procedure from
which we developed enough skill and conﬁdence to do advanced
procedures like retroperitoneal laparoscopic radical nephrectomy,
pyeloplasty, pyelolithotomy, extended pyelolithotomy etc. The
results of present study reﬂects our experience beyond learning
curve in performing retroperitoneal laparoscopic surgeries.
The mean operative time in our study is 88 min. The operative
time steadily decreases with increasing experience. The main
factors which govern the operative time are e the ease with which
ureter and the stone is located, how skillfully one passes the stent
antegradely and how swiftly intracorporeal suturing of ureter-
otomy is done. Locating the ureter can be at times frustrating. In our
series we had difﬁcult ureteric localization in 6(4.76%) patients. In
all these cases ureter by located by dissecting the area where it
crosses the ileac vessels. Dissection for ureteric localization shouldFig. 2. Endoscissors extending ureterotomy.
Fig. 3. Stone being grasped out. Fig. 5. Antegrade stenting.
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gonadal vessels or even IVC and aorta if dissection is carried too
medially. During dissection one should avoid sweeping in caudal to
cranial direction as it can cause proximal stone migration. Best way
of locating ureter is to 1st orient yourself to the psoas muscle and
then start looking for it anteriorly. If this is not successful one can
deﬁnitely ﬁnd it arching anterior to the ileac vessels. Ureteric
identiﬁcation can be made easy by using ureter illuminating cath-
eter (Fig. 6) which is placed at the start of surgery cystoscopically
and connected to light source. This can be especially helpful for
beginners and in redo cases.
Inadvertent peritoneotomy is one of the technical mishap which
can make the procedure difﬁcult by signiﬁcantly reducing the
working space. In our series 15 (11.9%) patients developed this
complication. This problem is especially seen in thin lean individ-
uals. It can be preventing by avoided fast and overzealous disten-
sion of balloon while creating retroperitoneal space and
placements of ports under visual or digital guidance to avoid
peritoneal injury. The best way to manage this complication is by
introducing Veress needle in the peritoneal cavity. In some cases
one may need to enlarge the peritoneal tear to equalize the
pressures.9
Use of cold endoknife tomake the ureterotomy is preferable as it
avoids the theoretical risk of energy induced strictures. Best way of
removing the stone from the ureter is to lever it which avoids stoneFig. 4. Stent threaded on guide wire.fragmentation. If stone is hard one can use graspers to retrieve it
from the ureter. If stone migrates proximally one can mobilize it
back to the ureterotomy site by using non-crushing grasping
forceps. If stone is lost proximally one should use ﬂexible ure-
teroscope which can be passed through one of the ports and then
through ureterotomy to chase the stone in the proximal dilated
system, there one can use basket to caught it or Ho:YAG laser to
blast it.
We always stent the ureter to avoid the complication of pro-
longed urinary leak which otherwise adds morbidity to the
procedure and importantly can increase the hospital stay. Initially
we were stenting the ureter retrogradely7 (5.55%) but later we
devised an innovative method of antegrade stenting in which we
use both sides closed stent threaded on a short guide wire12 in all
patients we close the ureterotomy with interrupted 4-0 Vicryl
sutures though some authorities chose not to place the stent and
close the ureterolithotomy.13
Compared to several series that reported conversion rates of
<10%5,7,14,15 we had 3(2.4%) conversions in our series and all were
in redo cases where continued dissection was thought to be
dangerous for the patient. In 11(8.73%) cases concomitant laparo-
scopic pyelolithotomy was done.
Fortunately we didn’t had any major intraoperative complica-
tion. Overall we had 18(14.51%) minor intraoperative complications
e 15(11.9%) peritoneotomies and 3(2.38%) minor hemorrhage from
gonadal vessels. None of our patients needed blood transfusion.
Mean start of oral feeds in our study is 8.5(6e26) h after surgery. It
is our standard practice to start orals on the same day of surgery in
the evening in all laparoscopic retroperitoneal surgeries. 3(2.38%)
patients in our study developed prolonged urinary leak. Urinary
loss of 2e20% is reported in the literature7,8,13,16,17 All these were
managed conservatively. These patients were discharged home
with the drain and urinary catheter and were advised to report
hospital once their drainage is less than 50 ml/24 h. It is ourTable 3
Demographic Data.
Variable Result
Patients, n 126
Age, years 37.2(17e63)
Male/Female 82(65%)/44(35%)
Stone location, right/left 73(57.94%)/53(42.06%)
Stone location, upper/middle/lower 70(55.6%)/56(44.4%)/0
Stone size, mm 13.6(8e21)
Table 4
Intraoperative and postoperative data.
Variable Result
Operative time, min 88(45e120)
Difﬁcult ureteric localization 6(4.76%)
Ureteric stenting, antegrade 119((94.45%)
Ureteric stenting, retrograde 7(5.55%)
Ureterotomy closure 126(100%)
Retroperitoneal drain 126(100%)
Additional procedure 11(8.73%)
Intraoperative complication, major 0
Intraoperative complication, minor (Peritoneotomy) 15(11.9%)
Intraoperative complication, minor (Bleeding) 3(2.8%)
Transfusion 0
Conversion 3(2.4%)
Start of orals, hours after surgery 8.5(6e26)
Analgesic requirement, Diclofenac sodium mg 50(0e150)
Removal of Foley’s catheter, days 1.7(1e12)
Removal of drain, days 2.1(1e13)
Postoperative complication, major 0
Postoperative complication, minor
(Prolonged urinary drainage)
3(2.38%)
Postoperative hospital stay, days 2.8(2e13)
Success 123/126(97.6%)
Follow-up, months 45(4e120)
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operative day and if there is no increase in urinary drainage after
6 h we remove the retroperitoneal drain.
The mean hospital stay in our study is 2.8(2e13) days. The short
hospital stay which we could offer to these patients we believe is
due to using stent in all cases and closing the ureterotomy. Early
start of oral feeds on the day of surgery and early removal of Foleys
catheter and drain. The mean follow-up in our study is 45months
with the range of 4e120 months. During this follow-up none of our
patients developed any complication as a direct consequence of the
procedure. None of our patients developed any stricture.
Laparoscopic ureterolithotomy can be performed either retro-
peritoneally or transperitoneally. With transperitoneal route one
has enough working space and readily identiﬁable anatomical
landmarks which help in orientation7,18 but considerable mobili-
zation and retraction of bowel is needed to reach the ureter which
increases the risk for bowel injuries and postoperative ileus.
Shoulder pain due to pneumoperitoneum and contamination of
peritoneal cavity with urine and blood are also problems seen with
transperitoneal approach. In the long run abdominal adhesions can
form which can lead to adhesion obstruction. We favor retroperi-
toneal route as it eliminates disadvantages of transperitoneal routeFig. 6. Ureter being identiﬁed using endo-uretric illumination.with equal success rate. This route has greater familiarity to urol-
ogist, less dissection is needed as there is direct access to ureter, less
chances of bowel injury, no exposure of peritoneal cavity to gas,
blood, urine or instruments. Postoperative ileus is brief. Alimentary
tract can be used early in delivering nutrition to hypermetabolic
postoperative patient. Minimizes chances of formation of adhe-
sions. Intraoperative ﬂuid and heat loss is reduced. Postoperative
atelectasis and pneumonia are seldom seen. If a urinoma/abscess
develops it will be retroperitoneal and not intraperitoneal.
Limitations of retroperitoneal route are unique anatomic
orientation and relatively restricted working space19 but these
don’t impose any difﬁculty to a well trained laparoscopist. One
needs to emphasise that laparoscopic ureterolithotomy is more
invasive than ureteroscopy and there is always a risk of major
visceral or vascular injury even if performed retroperitoneally.5. Conclusion
RLU is a well-established, safe, minimally invasive, and very
effective modality for treating ureteral calculi. Its role as a salvage
procedure for failed URS &/or SWL is undisputed and in selected
patients with large chronically impacted stones, RLU may be
considered the Ist line treatment. At places where facilities of SWL
and URS are not available RLU can be the primary procedure for
upper and mid ureteric stones irrespective of size. Additionally for
the urologists this procedure provides the opportunity to develop
enough skill for operating laparoscopically in the retroperitoneum
and train him self for more complicated procedures like laparo-
scopic pyeloplasty, laparoscopic nephrectomy etc.
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